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© Information management apparatus dealing with waste and waste recycle planning supporting 
apparatus. 



© An information management apparatus dealing 
with waste in a waste recycling system (10) compris- 
ing an information management device (35) for man- 
aging information on waste of each depository, and a 
device (50) of determining the waste collection meth- 



od based on the information and the process volume 
of a recycling processor (95). The apparatus deter- 
mines the waste collection method so that recycling 
products can be delivered stably. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to an information man- 
agement apparatus dealing with waste in a re- 
cycling system which processes waste for recycl- 
ing, and particularly to a information management 
apparatus dealing with waste suitable for use in a 
recycling system which collects discarded home 
electric appliances and processes them for recycl- 
ing. The invention also relates to a waste genera- 
tion quantity prediction apparatus and a waste re- 
cycling plan supporting apparatus. 

Description of the Related Art 

As a result of the prevalence of home electric 
appliances, discarded home electric appliances are 
increasing drastically and processing of these ob- 
jects is becoming a social problem. Discarded 
home electric appliances of end users (consumers) 
are collected by the local governing bodies, home 
electric appliance dealers and waste processing 
agents, and, after being transported to the recycl- 
ing facility, these objects are processed for re- 
cycling or abandonment. It is expected that the 
recycling system for reclaiming discarded home 
electric appliances will become more important in 
the future. 

For a recycling system for reclaiming discard- 
ed home electric appliances, it is required to feed 
waste stably, and accordingly the information man- 
agement for waste collected from end users be- 
comes important. There are very few reports con- 
cerning the information management dealing with 
waste. 

Among publications dealing with the informa- 
tion management of waste, Japanese patent pub- 
lication JP-A-60-12403 describes a waste collection 
management system. This system is intended to 
collect garbage efficiently through the provision of 
a means of monitoring the quantity of garbage 
stacked in each of depositories within a collection 
area. 

Japanese patent publications JP-A-61 -80354 
and JP-A-59-85568, as other publications dealing 
with information management, describe systems for 
providing the information of used car transaction. 
These transaction information systems include a 
central computer and terminals units installed in 
dealer shops in on-line connection to the central 
computer, and are designed to register intended 
transaction conditions of sellers and buyers of used 
cars through the terminal units to the central com- 
puter so as to provide the transaction information 
for both parties through the search operation. 



In the recycling system, it is important to feed 
certain kinds of discarded home electric appliances 
stably to the recycling facility so as to meet the 
demand of recycling products. However, there is 

5 no means of information management for dealing 
with the matter of what kind of and what amount of 
discarded home electric appliances should be col- 
lected from which waste depository. Therefore, the 
kind and quantity of discarded home electric appli- 

w ances to be fed to the recycling facility can at most 
be adjusted within the range of capacity of the 
stockyard where collected discarded home electric 
appliances are stored. There is no means of as- 
sessment of the quantity of waste generated in the 

75 future, and therefore it is not possible to have a 
long-term prospect of waste supply to the recycling 
system. 

The foregoing publications concerning the han- 
dling of waste merely disclose the information 
20 management for carrying out the efficient collection 
of garbage stacked in multiple depositories in a 
collection area, and they are not designed to deter- 
mine the kind and quantity of waste to be col- 
lected. 

25 The above-mentioned used car transaction in- 

formation system is not designed to determine the 
type and quantity of used cars to be collected. 

SUMMARY OF THE INVENTION 

30 

An object of this invention is to provide an 
information management apparatus dealing with 
waste capable of supplying waste stably to meet 
the demand of the waste recycling facility. 

35 This invention resides in an information man- 

agement apparatus dealing with waste in a waste 
recycling system which collects waste stacked in a 
plurality of depositories and reclaims the waste 
through the process with a recycling processor. 

40 The apparatus comprises information management 
means for managing information on the kind and 
quantity of waste stacked in each of the deposi- 
tories, and waste collection method determination 
means for determining the method of collection of 

45 waste, which is transported from the depositories to 
the recycling processor, in accordance with the 
process volume of the recycling processor and 
information provided by the information manage- 
ment means. 

so Through the determination of the waste collec- 

tion method based on the waste management in- 
formation, it becomes possible to feed waste con- 
tinuously and stably to the recycling facility. 

Besides the above-mentioned determination 

55 manner of the waste collection method, it may be 
based on the stock volume of the stockyard of the 
recycling facility and information provided by the 
information management means. This is because 
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the stock volume of stockyard varies with the 
progress of processing of the recycling processor. 

The inventive information management appara- 
tus dealing with waste is preferably provided with 
process volume determination means for determin- 
ing the process volume of recycling processor 
based on the quantity of recycling products de- 
manded by demanding parties and means of deter- 
mining the waste collection method in consider- 
ation of the determined process volume, and con- 
sequently it becomes possible to supply recycling 
products of certain kinds and certain quantities to 
the demanding parties constantly and stably. 

On determining the process volume of recycl- 
ing processor based on the demanded quantity of 
recycling products, it is desirable to determine the 
kind and quantity of waste to be collected in con- 
sideration of the space and stock volume of the 
stockyard and determine the collection method in 
consideration of the information provided by the 
information management means. The determination 
of the amount of waste collection in consideration 
of the demanded quantity of recycling products 
and the space and stock volume of the stockyard 
can possibly encounter the case in which the quan- 
tity of waste stacked in the depositories does not 
suffice for the determined quantity. In order to 
prevent the occurrence of such situation, it is desir- 
able to determine the kind and quantity of waste to 
be collected in consideration of the information 
provided by the recycling product demanding par- 
ties and the information management means. 

In determining the waste collection method, it 
is desirable to determine, in addition, the collection 
region and collection route in consideration of the 
map information of the collection area. Addition of 
the information of traffic volume in the collection 
area is also effective. Consequently, the efficiency 
of waste collection from the waste depositories can 
be enhanced, and the expenditure and time for the 
waste collection can be reduced. 

The inventive information management appara- 
tus is preferably provided with terminal units for 
entering the kind and quantity of waste at individual 
depositories and a computer connected with these 
terminal units through a communication network so 
as to manage information on the kind and quantity 
of waste collected at each depository. 

The terminal unit installed at each depository 
preferably includes means of reading identification 
code labels appended to objects which will be 
sources of waste. The code reading means is pref- 
erably a bar code reader. 

This invention also provides an information 
management apparatus dealing with waste com- 
prising waste stock volume management means for 
managing the quantity of waste stacked in each of 
the waste depositories in the past based on in- 
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formation provided by the depositories, collection 
area information management means for managing 
information which represents the feature of small 
areas that are divisions of a waste collection area, 
s and waste generation prediction means for predict- 
ing the quantity of generation of waste in the small 
areas based on information provided by the waste 
stock volume management means and information 
provided by the collection area information man- 
io agement means. The information of the feature of 
small areas preferably includes at least one of the 
number of residents, the land price and the use of 
area, i.e., industrial area, commercial area, residen- 
tial area or farming area. 
75 This invention also provides an information 

management apparatus dealing with waste com- 
prising waste stock volume management means 
for. managing the quantity of waste stacked in each 
of the depositories in the past based on information 
20 provided by the depositories, collection area in- 
formation management means for managing in- 
formation which represents the feature of small 
areas that are divisions of a waste collection area, 
waste generation prediction means for predicting 
25 the quantity of generation of waste in the small 
areas based on information provided by the waste 
stock volume management means and information 
provided by the collection area information man- 
agement means, and recycle plan determination 
30 means for determining at least one of the recycling 
process plan of the future, the size of stockyard 
and the method of transportation of waste to the 
recycling processor based on the result of predic- 
tion of waste generation. 
35 The waste collection method determination 

means may include computation means based on 
a multi-layered neural network model. This means 
enables the establishment of an accurate model 
even if the algorithm of predicting the quantity of 
40 waste supply and the like is not known in advance. 

The recycling system equipped with the inven- 
tive information management apparatus dealing 
with waste is capable of feeding waste to the 
recycling facility stably, and it is desirable to sim- 
45 plify the entry of the waste information at waste 
depositories through the appendition of bar code 
labels on the surface of objects which will be 
sources of waste for the sake of a reinforced sup- 
port of the recycling system, 
so Through the management of information of 

waste depositories and the determination of the 
kind and quantity of waste, which is transported 
from the depositories to the recycling facility, and 
the places and route of collection in consideration 
55 of the process volume of the recycling processor, it 
becomes possible to collect waste efficiently. Con- 
sequently, recycling products can be supplied con- 
stantly and stably to the demanding parties. 

3 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the overall 
arrangement of the recycling system of discarded 
home electric appliances to which the information 
management apparatus dealing with waste based 
on this invention is applied. 

Fig. 2 is a diagram showing the hardware 
structure of the information collection/management 
means. 

Fig. 3 is a flowchart showing the operation of 
the information collection/management means. 

Fig. 4 is a flowchart showing the operation of 
the waste collection method determination means. 

Fig. 5 is a flowchart showing the collection 
method assessment process implemented by the 
collection method determination means. 

Fig. 6 is a diagram explaining the relation be- 
tween the map information and the database. 

Fig. 7 is a flowchart showing the waste collec- 
tion plan determination supporting process. 

Fig. 8 is a flowchart showing the operation of 
the recycling means. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

This invention can be applied to recycling sys- 
tems for collecting and reclaiming waste which is 
stacked distributive^ in a collection area, such as a 
recycling system for discarded home electric appli- 
ances including washing machines, refrigerators 
and television sets, and to a recycling system for 
discarded vehicles including automobiles and mo- 
torcycles. 

An embodiment of this invention will be ex- 
plained with reference to the drawings. 

Fig. 1 is a block diagram showing the overall 
arrangement of the information management ap- 
paratus dealing with waste based on an embodi- 
ment of this invention which is applied to a re- 
cycling system for discarded home electric appli- 
ances. 

Initially, the retail route and collection route of 
home electric appliances will be explained in brief. 
In Fig. 1, home electric appliances manufactured 
by multiple manufacturing company 1a through 1n 
are sold to multiple dealer 2a through 2m by way 
of several wholesalers (not shown), and ultimately 
the appliances are retailed to multiple end users 3a 
through 3j. Together with the flow of actual home 
electric appliances, information on the amount of 
transaction among the manufacturers, retailers and 
end users is flowing on the same commercial 
routes. Discarded home electric appliances held by 
end users are taken by retailers in exchange for 
the purchase of new appliances at the time of 
purchase in many cases. Otherwise, discarded 



home electric appliances are taken by waste col- 
lection firm 4a through 4k. Discarded home electric 
appliances collected by the retailers and waste 
collecting agents are brought to a recycling system 

5 10, by which they are processed for recycling. 
Recycling products coming out of the recycling 
system 10 are supplied to the manufacturers and 
reclaimed product demand parties 5a through 5h. 
Low-value recycling products having no accepting 

70 parties are discarded to disposal fields or the like 
6a through 6i. 

Next, the recycling system 10 will be ex- 
plained. The recycling system 10 consists of the 
following constituents. 

75 (1) collection means 30, 

(2) information collection/management means 
35, 

(3) collection method determination means 50, 

(4) stockyard 90, 

20 (5) recycling means 95 

The information collection/management means 
35 collects and manages commercial information of 
home electric appliances, and sends the informa- 
tion to the collection method determination means 

25 50. The collection method determination means 50 
determines an efficient collection method based on 
this information, and activates the collection means 
30 accordingly. The collection means 30 collects 
discarded home electric appliances under control 

30 of the determination means 50, and transports the 
collected objects to the stockyard 90 of the re- 
cycling facility. Discarded home electric appliances 
stacked in the stockyard 90 are combined in terms 
of the kind, type and quantity of objects so that the 

35 recycling product has a uniform quality, and fed to 
the recycling means 95 in the recycling facility and 
rendered the recycling process. Among products, 
valuable recycling products are placed back on the 
commercial routes. 

40 The foregoing is the outline of the overall ar- 

rangement and operation of this embodiment. 

Next, the individual constituents will be ex- 
plained in detail in order. 

The collection means 30 is a means of trans- 

45 porting discarded home electric appliances col- 
lected by the retailers and waste collecting agents 
to the stockyard 90 of the recycling system 10. 
Specifically, it includes a number of trucks having a 
capacity of several tons. The number of trucks 

so needed is dependent on the quantity of discarded 
home electric appliances to be collected, and for 
example three 2-ton trucks are required to collect 
100 sets of two-chamber washing machines. The 
collection means 30 operates to collect discarded 

55 home electric appliances in the collection area in 
accordance with the method determined by the 
collection method determination means 50 which 
will be explained later. 
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In case the retailers and waste collecting 
agents provide transportation means (such as 
trucks) for transporting discarded home electric ap- 
pliances to the stockyard 90, they may take the 
place of the collection means 30. In this case, the 
output of the collection method determination 
means 50 is displayed on the display screen of 
information terminal units 41 possessed by the 
retailers and waste collecting agents. 

The information collection/management means 
35 is a means of collecting and managing informa- 
tion flowing together with home electric appliances 
in the collection area. The content of information is 
specifically the kind, type and quantity of home 
electric appliances, the time of sale or collection, 
and the location of sale or collection. Fig. 2 shows 
an example of the hardware structure of the in- 
formation collection/management means 35. The 
sale or collection data is entered on information 
terminal units 41a, 41b and so on connected to the 
system through a LAN (local area network) 40. The 
information terminal units 41 of the retailers and 
waste collecting agents are not required to be an 
exclusive communication equipment for the recycl- 
ing system, but they may be used also for the 
inventorial job. The LAN 40 is not required to be an 
exclusive communication line for the recycling sys- 
tem, but it may be an existing line used mainly for 
the communication among the chain stores of re- 
tailers for example. Some information terminal units 
41 may be connected to separate LAN 43 and LAN 
45 in connection with the LAN 40 in some cases. 
Installed in the recycling system 10 are a network 
server 38 for managing the LAN 40 and a com- 
puter 37 for managing data. In the case of man- 
aging a vast amount of data, it is desirable to 
include an auxiliary memory unit 39. 

Fig. 3 shows in flowchart the operation of the 
information collection/management means 35. In 
the first step 101 of data input, various kinds of 
data mentioned previously are entered through the 
information terminal unit 41 installed at each re- 
tailer or waste collecting agent Input data is stored 
in the memory in the terminal unit. In the subse- 
quent step 102 of data up-loading, stored data are 
transmitted to the data management computer 37 
at a constant interval. In the database management 
step 103, transmitted data is stored in the com- 
puter 37 or a database formed in the auxiliary 
memory unit 39. Preferably, data is stored in cor- 
respondence to location information (map informa- 
tion which will be explained later) of each data 
originating retailer or waste collecting agent. In the 
final step 104 of data output, data or the result of 
computation across data items is returned to the 
collection method determination means 50 in re- 
sponse to the request. 



Since data input on the terminal units in the 
data input step 101 becomes very busy in dealing 
with a vast amount of data, it is desirable to ap- 
pend identification code labels which can be read 
5 optically on home electric appliances from the be- 
ginning so as to save the labor of reading. For this 
purpose, the information terminal unit 41 is prefer- 
ably equipped with a code reader for reading the 
code label appended on each home electric appli- 
ed ance. The identification code used here may be of 
the bar code notation used widely in the POS 
(point of sales) system. Using the code label en- 
ables the accurate and prompt entry of information 
including the kind, type, manufacturing data, and 
75 manufacturer of each discarded home electric ap- 
pliance necessary for the collecting operation. The 
code labels are preferably affixed to home electric 
appliances at the time of manufacturing, and these 
appliances with code labels are distinguished as 
20 recycling-promoting appliances from those without 
code labels. 

Next, the collection method determination 
means 50 based on this invention will be explained 
in detail. This means is formed in the same com- 

25 puter in which the information collec- 
tion/management means 35 is formed. This means 
implements the following two major processes. One 
process is to determine the method of daily collec- 
tion, and another process is to support the deter- 

30 mination of a long-term collection plan. These pro^ 
cesses will be explained in order. 

Fig. 4 shows in flowchart the collection method 
determination process. In the database information 
entry step 111, data necessary for the determina- 

35 tion of collection method is fetched from the 
database. Items of data to be entered are deter- 
mined in advance, or alternatively an arbitrary data 
item may be specified in an interactive manner on 
a keyboard 12. Specifically, data items include the 

40 quantities of home electric appliances sold and 
collected by each retailer, the quantity of discarded 
home electric appliances collected by each waste 
collecting agent, the kind and type of these appli- 
ances, and the time length of storage after collec- 

45 tion. Data of the demand volume and market price 
of recycling products (glass, steel, aluminum, plas- 
tics, etc.) are also entered in this step. In the 
subsequent step 112 of entering stockyard informa- 
tion, data of the kind and quantity of discarded 

so home electric appliances which are already stacked 
in the stockyard 90 and data of the vacant area of 
the stockyard 90 are entered. 

In the subsequent step 113 of collection meth- 
od assessment, the most efficient collection meth- 

55 od at that time point is determined based on the 
data entered in the previous step. The collection 
method concerned here is the matter of what 
amount of discarded home electric appliances 
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among those distributed in multiple places within 
the collection area should be collected from in- 
dividual places in what order and through which 
route. Fig. 5 shows in flowchart the details of this 
process. In the first step 113a, the quantity of 
discarded home electric appliances to be fed to the 
recycling means 95 is calculated based on the 
waste supply condition including the demand vol- 
ume of recycling products. A model as shown by 
expression 1 is used for this calculation. 

A = f(B), or A = f • B (expression 1 ) 

where A is the supply volume of discarded home 
electric appliances, and B is the demand volume of 
recycling product, and f is the supply volume de- 
termination model. 

The argument A represents the supply volume 
of a home electric appliance j of type i (e.g., the 
number of two-chamber washing machines sup- 
plied), or the supply volume of different appliances 
in combination (e.g., the number of single-chamber 
washing machines, two-chamber washing ma- 
chines, two-door refrigerators, etc. supplied). The 
argument B represents the demand volume of re- 
cycling product k (e.g., the quantity of funnel glass 
in demand), or the quantity of different products in 
combination (e.g., the quantity of funnel glass, pan- 
el glass, etc. in demand). The model f can be 
created from the knowledge of the component 
parts of each home electric appliance and the 
materials of the parts. The model is expressed in 
the form of a multi-regressive model, neural net- 
work model, matrix, or the like. The neural network 
model is of multi-layer type (also called Rumelhart 
model), with argument B data and argument A data 
being placed on the input layer and output layer, 
respectively. The neural network model is created 
by the learning calculation based on the conven- 
tional error back propagation method (for details, 
refer to article entitled "Learning representations by 
back propagating errors" in Nature, volume. 323, 
pages. 533-536, written by Rumelhart, D.E., etc. in 
1986). 

Alternatively, the demand volume of the re- 
cycling facility is assumed to be the supply volume 
of discarded home electric appliances in some 
cases, instead of using the above-mentioned cal- 
culation for the prediction of supply volume. The 
demand volume of recycling product can also be 
evaluated as a function of the market price of the 
product in place of the demand volume of demand- 
ing parties. 

In the next step 1 13b, the computer 37 or the 
database of the auxiliary memory unit 39 is 
searched for all collection targets (the locations of 
collection and the number of home electric appli- 
ances) for each home electric appliance with a 



supply volume of one or more to the recycling 
means 95 as a result of the preceding calculation. 
This embodiment is designed to implement this 
search operation in connection with the map in- 

s formation 70. Fig. 6 depicts in a sense of model 
the map information 70. The map includes informa- 
tion on the roads in the collection area and the 
locations of collection (locations of retailers and 
waste collecting agents). The computer 37 or the 

10 database of the auxiliary memory unit 39 is or- 
ganized to match the locations of collection on the 
map which is displayed on the display unit 11. The 
extracted collection targets are highlighted in dif- 
ferent colors on the displayed map so that the 

75 distribution of home electric appliances to be col- 
lected is visible easily. 

In the next step 113c, the combination of col- 
lection targets which meets the conditions on the 
ability of the collection means 30 and the available 

20 area of the stockyard 90 is determined. If more 
than one combination meets the conditions, one 
with the longest time of storage at the the collec- 
tion place is selected. 

In the next step 113d, the collection route of 

25 the collection targets which have been determined 
"in the preceding step is determined. Generally, 
there are multiple routes for the collection means 
30 to take in collecting discarded home electric 
appliances at multiple collection targets and trans- 

30 porting them to the stockyard 90. In order to deter- 
mine the most efficient, i.e., lowest cost, route from 
among these possible routes, the collection cost is 
calculated by means of a model expressed by the 
following expression 2. 

35 

collection cost = g (length of route, degree of 
traffic congestion) (expression 2) 

where g is the cost calculation model. 

40 This model is a function of the length of collec- 

tion route and the degree of traffic congestion of 
the route, and it indirectly reflects the fuel and 
transportation time expended by the collection 
means 30. The collection route length is evaluated 

45 from the map information 70 based on the tech- 
nique known in the art. The degree of traffic con- 
gestion of the route is defined to be a relative 
value, which is large when the traffic congestion 
arises and it is small when the traffic is smooth, 

so and it is calculated from the information on the use 
of area around the route (i.e., residential area, com- 
mercial area, etc.) included in the map information 
70. It is more desirable to measure the degree of 
traffic congestion on a real-time basis by means of 

55 vehicle recognition devices installed in the collec- 
tion area. These are the details of the collection 
method assessment step 113. 
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In the final step 114 of assessment result out- 
put, the collection method which has been deter- 
mined to be most efficient in the preceding step 
113 is displayed on the display unit 11. These are 
the details of the collection method determinating 
process. Next, the collection plan determination 
supporting process which is another process imple- 
mented by the collection method determination 
means 50 will be explained. 

Fig. 7 shows in flowchart the collection plan 
determination supporting process. This process 
predicts the quantity of generation of discarded 
home electric appliances in the collection area to 
provide information for determining a long-term col- 
lection plan. Specifically, it predicts the quantity of 
generation of discarded home electric appliances in 
the collection area in the future for planning the 
disposition of collection means 30 and the re- 
inforcement of ability, or for setting prioritized col- 
lection regions. In the first step 115 of entering 
map attribute data, data of quantity of home elec- 
tric appliances sold by the retailers, land price, 
number of desidents, and membership of desidents 
in the collection area is entered. In the next step 
116 of calculating the quantity of potential waste 
generation, the distribution of potential waste gen- 
eration in regions of the collection area is cal- 
culated by using the entered data based on the 
model of the following expression 3. 

w(x, y) = h(a, b, c, x, y) (expression 3) 

where w(x, y) is the quantity of potential waste 
generation in region x at the time after y years 
from now, a is the quantity of home electric appli- 
ances sold in the x region, b is the average mem- 
bership of residents in the x region, c is the quan- 
tity of waste generation of the x region in the past, 
and h is the potential waste generation calculation 
model. 

The model h of the expression 3 can be ex- 
pressed in the form of a multi-regressive model, 
neural network or the like as in the case of the 
expression 1. In the final step of displaying the 
waste generation distribution, the potential waste 
generation is displayed in different colors depend- 
ing on the level of generation in each region of 
collection area on the map of the map information 
70 on the display unit 11. Consequently, the dis- 
tribution of the generation of discarded home elec- 
tric appliances at the time point after arbitrary 
number of years from now can be presented in an 
easily visible manner as useful information for the 
determination of the collection plan. These are the 
procedure of the collection plan determination sup- 
porting process. 

Finally, the recycling means 95 will be ex- 
plained. This means consists of a number of ma- 
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chines installed in the recycling facility. The re- 
cycling means 95 is based on the conventional 
technology, and its operation is shown as an exam- 
ple in the flowchart of Fig. 8. Initially, discarded 

5 home electric appliances stored in the stockyard 
90 are brought in and they are partially disinte- 
grated. Such component parts as motors and com- 
pressors separated in this step are sent to a low- 
temperature smashing machine and other disinte- 

70 grated parts are sent to a normal-temperature 
smashing machine, and all parts are smashed by 
these machines. The coolant, i.e., chlorofluorocar- 
bon (CFC), contained in compressors is collected 
prior to this process. Foam polyurethane dis- 

75 charged from the normal-temperature smashing 
machine is collected and treated in the CFC collec- 
tion process. Smashed materials discharged by the 
low and normal-temperature smashing machines 
are fed through a magnetic selection machine and 

20 eddy current selection machine, and steel and alu- 
minum are collected. The residual of these pro- 
cesses is fed through a plastics separator, and it is 
separated into plastics and glass. Plastics are sep- 
arated into polyethylene, polypropylene, polysty- 

25 rene, etc., and then collected. 

Among the recycling products delivered by the 
recycling means 95, less valuable materials are 
discarded in the disposal fields, and other materials 
are supplied back to the manufactures and re- 

30 cycling product demanding parties. 

Through the collection of discarded home elec- 
tric appliances under control of the foregoing col- 
lection method determination means 50, it is possi- 
ble to continuously acquire discarded home electric 

35 appliances of the kind and quantity in need. Con- 
sequently, it is possible to supply discarded home 
electric appliances to the recycling means 95 con- 
tinuously, and recycling products can be acquired 
stably. 

40 Although this embodiment deals with discarded 

home electric appliances, the same result can be 
achieved for other kinds of waste. 

According to this invention, it becomes possi- 
ble for a recycling system, which reclaims waste, 

45 to feed waste stably to the recycling facility so that 
intended quantities of intended recycling products 
can be acquired. 

Claims 

50 

1. An information management apparatus dealing 
with waste in a waste recycling system (10) 
which collects waste stacked in a plurality of 
depositories and reclaims the waste through 
55 the process with a recycling processor (95), 

said apparatus comprising: 

information management means (35) for 
managing information on the kind and quantity 

7 
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of waste stacked in each of said depositories; 
and 

waste collection method determination 
means (50) for determining the method of col- 
lection of waste, which is transported from said 
depositories to said recycling processor, in ac- 
cordance with the process volume of said re- 
cycling processor and/or the stock volume of a 
stockyard (90) of said recycling processor and 
information provided by said information man- 
agement means. 

2. An information management apparatus dealing 
with waste in a waste recycling system (10) 
which collects waste stacked in a plurality of 
depositories, reclaims the waste through the 
process with a recycling processor (95) and 
supplies recycling products to demanding par- 
ties (5a-5h), said apparatus comprising: 

information management means (35) for 
managing information on the kind and quantity 
of waste stacked in each of said depositories; 
and 

waste collection method determination 
means (50) for determining the method of col- 
lection of waste, which is transported from said 
depositories to said recycling processor (95), 
in accordance with the process volume of said 
recycling processor and/or the stock volume of 
a stockyard (90) of said recycling processor 
(95) and information provided by said informa- 
tion management means (35). 

3. An information management apparatus dealing 
with waste according to claim 1 or 2, wherein 
said waste collection method determination 
means (50) determines the kind and quantity 
of waste and depositories of collection. 

4. An information management apparatus dealing 
with waste according to claim 1 or 2 further 
including input means (41a,b,c,d), which is 
connected to said information management 
means through a communication network (40), 
for entering the kind and quantity of waste in 
said depositories, said information manage- 
ment means managing information sent from 
said input means. 

5. An information management apparatus dealing 
with waste according to claim 4, wherein said 
input means (4ia,b,c.d) includes means of 
reading optically identification code labels ap- 
pended to objects which will be sources of 
waste. 

6. An information management apparatus dealing 
with waste according to claim 5, wherein said 



identification code label reading means com- 
prises means of reading bar code labels. 

7. An information management apparatus dealing 
5 with waste according to claim 1 or 2, wherein 

said information management means further 
includes a display means for displaying said 
information on the kind and quantity of waste 
of each depository, and said waste collection 
70 method determination means includes a dis- 

play means (11) for displaying the determined 
collection method. 

8. An information management apparatus dealing 
75 with waste in a waste recycling system (10) 

which collects waste stacked in a plurality of 
depositories and reclaims the waste through 
the process with a recycling processor (95), 
said apparatus comprising: 

20 information management means (35) for 

collecting information on the kind and quantity 
of waste stacked in said depositories and man- 
aging the information of each depository; and 
waste collection method determination 

25 means (50) for determining the method of col- 

lection of waste, which is transported from said 
depositories to said recycling processor, in ac- 
cordance with the process volume and/or stock 
volume of said recycling processor, information 

30 provided by said information management 

means and geographic information of the area 
of collection. 

9. An information management apparatus dealing 
35 with waste in a waste recycling system (10) 

which collects waste stacked in a plurality of 
depositories, reclaims the waste through the 
process with a recycling processor (95) and 
supplies recycling products to demanding par- 

40 ties (5a-5h), said apparatus comprising: 

information management means (35) for 
collecting information on the kind and quantity 
of waste stacked in said depositories and man- 
aging the information of each depository; 

45 recycling process volume determination 

means for determining the process volume of 
said recycling processor in accordance with 
the quantity of recycling products demanded 
by said demanding parties; and 

so waste collection method determination 

means (50) for determining the method of col- 
lection of waste, which is transported from said 
depositories to said recycling processor, in ac- 
cordance with the process volume determined 

55 by said recycling process volume determina- 

tion means, information provided by said in- 
formation management means, geographic in- 
formation (70) of the area of collection and the 
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stock volume of said recycling processor. 

10. An information management apparatus dealing 
with waste according to claim 8 or 9, wherein 
said waste collection method determination 
means (50) determines the kind and quantity 
of waste, depositories of collection and the 
route of collection. 

11. An information management apparatus dealing 
with waste according to claim 8 or 9 t wherein 
said waste collection method determination 
means determines the kind and quantity of 
waste, depositories of collection and the route 
of collection in consideration of traffic informa- 
tion of the area of collection. 



8 or 9, wherein said waste collection method 
determination means includes computation 
means based on a multi-layered neural net- 
work model. 

5 

16. A waste quantity prediction apparatus accord- 
ing to claim 12, wherein said waste collection 
method determination means includes com- 
putation means based on a multi-layered neu- 

ro ral network model. 

17. An object, which will be a source of waste and 
is suitable for recycling, provided on the sur- 
face thereof with a bar code label. 

?5 



12. A waste quantity prediction apparatus used in 
a waste recycling system (10) which collects 
waste stacked in a plurality of depositories and 20 
reclaims the waste through the process with a 
recycling processor (95), said apparatus com- 
prising: 

waste stock volume management means 
for managing the quantity of waste stored in 25 
each of said depositories in the past based on 
information provided by said depositories; 

collection area information management 
means for managing information which repre- 
sents the feature of small areas that are di- 30 
visions of a waste collection area; and 

waste generation prediction means for pre- 
dicting the quantity of generation of waste in 
said small areas based on information provided 
by said waste stock volume management 35 
means and information provided by said col- 
lection area information management means. 

13. A waste quantity prediction apparatus accord- 
ing to claim 12, wherein said information of the 40 
feature of small areas managed by said collec- 
tion area information management means in- 
cludes at least one of the number of residents, 

the land price and the use of area, i.e., indus- 
trial area, commercial area, residential area or 45 
farming area. 



14. A waste quantity prediction apparatus accord- 
ing to claim 12 further including recycle plan 
determination means for determining at least 50 
one of the recycling process plan of the future, 

the size of stockyard and the method of trans- 
portation of waste to said recycling processor 
(95) based on the result of prediction of waste 
generation. 55 

15. An information management apparatus dealing 
with waste according to any one of claims 1, 2, 
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